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(54) Title: METHOD OF DRIVING SURFACE DISCHARGE PLASMA DISPLAY PANEL 

(57) Abstract 

A driving method of a surface discharge 
plasma display panel includes a resetting step, 
an addressing step and a sustained discharging 
step. In the resetting step, a first voltage 
is applied between the scan electrodes and 
the address electrodes to accumulate wall 
charges in the respective pixel by a facing 
discharge, and the wall charges accumulated 
by the facing discharge are removed. In the 
addressing step, a second voltage is applied 
between corresponding scan electrodes and 
selected address electrodes so that a facing 
discharge occurs, to form wall charges in the 
selected pixels. In the sustained discharging 
step, a third alternating-current voltage is 
applied between the scan electrodes and the 
common electrodes so that a surface discharge 
occurs in the selected pixels. 
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METHOD OF DRIVING SURFACE DISCHARGE PLASMA DISPLAY PANEL 

Technical Field 

5 The present invention relates to a method of driving a surface discharge 

plasma display panel, and more particularly, to a method for driving a three- 
electrode surface-discharge alternating-current plasma display panel(AC PDP). 

Background Art 

10 FIG. 1 shows an electrode pattern of a conventional surface discharge 

plasma display panel. FIG. 2 is a schematic sectional view of a pixel of FIG. 1. 
Referring to FIGS. 1 and 2, the conventional surface discharge plasma display 
panel includes address electrodes A1, A2, A3, Am, a first dielectric 21, a 
luminescent material 22, scan electrodes Y1, Y2, ...,Yn-1, Yn, 231, 232, common 

15 electrodes X, 241, 242, a second dielectric 25, and a protective layer 26. Each of 

the scan electrodes Y1, Y2 Yn-1, Yn, includes an indium tin oxide (ITO) scan 

electrode 231 and a bus scan electrode 232. In the same manner, each of the 
common electrodes X, 241, 242 includes a common ITO electrode 241 and a 
common bus electrode 242. Gas for forming plasma is sealed between the 

20 protective layer 26 and a first dielectric 21. 

The address electrode A1 , A2, A3 Am are coated on a lower substrate 

(not shown) of a first substrate in a predetermined pattern. The first dielectric 21 

is coated on the address electrodes A1, A2, A3 Am. The luminescent material 

22 is coated on the first dielectric 21 in a predetermined pattern. Depending on 

25 circumstances, without forming the first dielectric 21, the luminescent material 22 

may be coated on the address electrodes A1 , A2, A3 Am, in a predetermined 

pattern. The scan electrodes Y1, Y2 Yn-1, Yn, 231, 242 and the common 

electrodes X, 241, 242 are formed on an upper substrate (not shown) of a second 
substrate, such that they intersect with the address electrodes A1 , A2, A3 Am. 

30 The respective intersections each define a corresponding pixel. The second 

dielectric 25 is coated on the scan electrodes Y1, Y2 Yn-1, Yn, 231, 232 and 

the common electrodes X, 241, 242. The protective layer 26 for protecting the 
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panel from a strong electrical field is coated on the second dielectric 25. 

In the prior art driving method of a surface discharge plasma display panel, 

a relatively high voltage is applied between the scan electrodes Y1, Y2 Yn-1, 

Yn, 231, 232 and the common electrodes X, 241, 242 to accumulate wall charges 

5 in the respective pixel by a surface discharge, and the wall-charges accumulated 
by the surface discharge are removed, in a resetting step. The conventional 
driving method is disclosed in U.S. Patent No. 5,446,344. 

FIG. 3 is for illustrating a conventional driving method of a surface 
discharge plasma display panel. 

10 In a first reset interval (a-b), a pulse of voltage Vaw, a pulse of voltage 

Vs+Vw, and 0 V are applied to the address electrodes Am, the common 

electrodes X, and the scan electrodes Y1 , Y2 Yn, respectively. Here, the 

voltage Vs+Vw obtained by adding the voltage Vw to the scan voltage Vs is higher 
than the voltage Vaw. Accordingly, a relatively high voltage Vs+Vw is applied 

15 between the common electrodes X and the scan electrodes Y1, Y2, Yn, so that 
a surface discharge occurs between the common electrodes X and the scan 
electrodes Y1, Y2, Yn ('a' of FIG. 3). And then, positive(+) wall-charges are 
accumulated in the positive layer 26 of FIG. 2 under each of the scan electrodes 
231, 232 of FIG. 2, and negative(-) wall-charges are accumulated in the positive 

20 layer 26 under the common electrodes 241, 242 of FIG. 2. 

The voltage of the wall-charges accumulated during the first reset interval 
(a-b) is a re-dischargeable voltage. In a second reset interval (b-c), 0 V is applied 
to the address electrodes Am, the common electrodes X, and the scan electrodes 
Y1 , Y2 Yn. Accordingly, due to the wall-charges accumulated during the first 

25 reset interval (a-b), a surface discharge occurs between the common electrodes X 

and the scan electrodes Y1, Y2 Yn. And then, the wall-charges of all pixels 

are removed. 

In an address step, in a state in which a pulse of voltage Vax is applied to 
the common electrodes X, scan pulses of a voltage -Vy are sequentially applied to 
30 each of the scan electrodes Y1, Y2, Yn. When the scan pulse is not applied, a 
negative voltage -Vsc which is a level lower than the voltage -Vy of the scan pulse 
is applied. When a pulse of the address voltage Va is applied to an address 
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electrode Am selected while the scan pulse is applied to a scan electrode Y1, Y2, 

Yn, for example, during interval (c-d) for the scan electrode Y1, a facing 
discharge is performed in a corresponding pixel. This is because a voltage for 
facing discharge Va+Vy is applied between the corresponding scan electrode Y1 , 
5 Y2, or Yn and the selected address electrode Am. At this time, when a 

negative voltage -Vsc which is lower than the voltage -Vy of the scan pulse is 
applied, the facing discharge stops. And then, positive(+) wall-charges are 
accumulated under the scan electrodes 231, 232 of the selected pixel. 

In a first sustaining discharge interval (g-h), a a pulse of the voltage Vs/2 

10 which is y 2 the scan voltage Vs, 0V, and a a pulse of the sustaining discharge 
voltage Vs, are applied to the address electrodes Am, the common electrode X, 
and the scan electrodes Y1, Y2, Yn, respectively. That is, in a state in which 

positive(+) wall-charges are accumulated under the scan electrode Y1, Y2 or 

Yn of the selected pixel, when a relatively high negative-voltage is applied 

15 between the scan electrodes Y1, Y2 Yn and the common electrodes X, a 

surface discharge occurs in the selected pixel. When the surface discharge is 
performed in the selected pixel, plasma is formed in a gas layer of a 
corresponding region, and a luminescent material 22 of FIG. 2 is excited by an 
UV-ray to emit light. 

20 In a second sustaining discharge interval (i-j). a a pulse of the voltage Vs/2 
which is 1 /4 the scan voltage Vs, a a pulse of the sustaining discharge voltage Vs, 
and 0V, are applied to the address electrodes Am, the common electrodes X, and 
the scan electrodes Y1, Y2 Yn, respectively. That is, in a state in which wall- 
charges are accumulated, when a relatively high negative voltage is applied 

25 between the scan electrodes Y1, Y2, .... Yn and the common electrodes X, a 

surface discharge occurs in a selected pixel. And then, positive(+) wall-charges 
are accumulated under the scan electrodes 231, 232 of the selected pixel, and 
negative(-) wall-charges are accumulated under the common electrodes 241, 242. 
When the surface discharge is performed in the selected pixel, plasma is formed 

30 in a gas layer of a corresponding region, and a luminescent material 22 is excited 
by a UV-ray to emit light. The operations of the first and second sustained 
discharge intervals are repeated during the sustaining discharge period, to thereby 
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maintain the emission of light at the selected pixel. 

In the conventional driving method, in the resetting step 
(interval a-c of FIG. 3), a pulse of a relatively high voltage Vs+Vw is applied 
between the common electrodes X and the scan electrodes Y1, Y2, Yn, so that 
5 a surface discharge occurs. Accordingly, the light of relatively high brightness is 
emitted from the unselected pixels, to thereby decrease the contrast of a display 
screen. 

Disclosure of Invention 

10 It is an object of the present invention to provide a driving method of a 

surface discharge plasma display panel for emitting the light of relatively low 
brightness from the pixels unselected in each sub-field. 

To accomplish the above object of the present invention, a driving method 
of a surface discharge plasma display panel is adopted to a surface discharge 

15 plasma display panel having a first substrate and a second substrate space apart 
and facing each other, and common electrodes, scan electrodes, and address 
electrodes arranged between said first and second substrates, said common 
electrodes being arranged in parallel with said scan electrodes, said address 
electrodes being arranged orthogonal to said common electrodes and said scan 

20 electrodes to form respective intersections which each define a corresponding 
pixel. 

The driving method of a surface discharge plasma display panel comprises 
a reset step, an address step, and a sustaining discharging step. In the reset 
step, a first voltage is applied between the scan electrodes and the address 

25 electrodes to accumulate wall charges in the respective pixel by a facing 
discharge, and the wall-charges accumulated by the facing discharge are 
removed. In the address step, a second voltage is applied between a 
corresponding scan electrodes and selected address electrodes so that a facing 
discharge occurs, to form wall-charges in the selected pixels. In the sustaining 

30 discharge step, a third alternating-current voltage is applied between the scan 

electrodes and the common electrodes so that a surface discharge occurs in the 
selected pixels. 
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In the reset step of the present invention, the wait charges to be removed 
are accumulated by the facing discharge. Accodingly, the light of relatively low 
brightness is emitted from the pixels unselected in each sub-field. 

Preferably, the reset step includes a first, a second and a third reset step. 
5 In the first reset step, a fourth voltage is applied between the scan electrodes and 
the common electrodes, and thereby remove remnant wall-charges from a 
previous sub-field, said fourth voltage has an opposite polarity to a voltage applied 
last in the sustained discharging step. In the second reset step, said first voltage 
is applied between the scan electrodes and the address electrodes, and thereby 

10 cause the facing discharge. In the third reset step, a fifth voltage is applied 

between the scan electrodes and the address electrodes, and thereby remove 
wall-charges accumulated by the facing discharge, said fifth voltage has an 
opposite polarity to said first volatge and lower than said first voltage. Also, the 
third reset step is shorter than the first and second reset steps. And, the third 

15 reset step is repeated. 

Brief Description of Drawings 
The above objects and advantages of the present invention will become 
more apparent by describing in detail a preferred embodiment thereof with 
20 reference to the attached drawings in which: 

FIG. 1 is a diagram showing a typical electrode pattern of a surface 
discharge plasma display panel; 

FIG. 2 is a schematic sectional view of a pixel of the pattern of FIG.1; 
FIG. 3 is a diagram showing voltage waveforms applied to electrodes 
25 according to a plasma display panel driving method based on a prior art. 

FIG. 4 is a diagram showing voltage waveforms applied to electrodes 
according to a plasma display panel driving method based on an embodiment of 
the present invention. 

FIG. 5 is a diagram showing the state of a selected pixel during a last 
30 sustaining discharge interval (O-P) of FIG. 4; 

FIG. 6A is a disgram showing the state of a unit pixel in a first reset interval 
(A-B) of FIG. 4; 
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FIG. 6B is a diagram showing the state of a unit pixel during a second reset 
interval (C-D) of FIG. 4; and 

FIG. 6C is a diagram showing the state of a unit pixel in a third reset 
interval (E-F) of FIG. 4. 
5 FIG. 7 is a diagram showing the state of a pixel selected during an address 

interval (G-K) of FIG. 4. 

FIG. 8A is a diagram showing the state of a pixel selected during a first 
sustaining discharge interval (K-L) of FIG. 4 

FIG. 8B is a diagram showing the state of a pixel selected during a second 
10 sustaining discharge interval (M-N) of FIG. 4 

FIG. 9 is a diagram showing voltage waveforms applied to electrodes 
according to a plasma display panel driving method based on the other 
embodiment of the present invention. 

15 Best Mode for Carrying Out the Invention 

FIG. 4 shows the voltage waveforms applied to electrodes according to a 
plasma display panel driving method based on an embodiment of the present 
invention. Referring to FIG. 4, In the reset interval (A-G), a first voltage Vw is 
applied between the scan electrodes Y1, Y2, Yn and the address electrodes 

20 Am to accumulate wall charges in the respective pixel by a facing discharge, and 
the wall-charges accumulated by the facing discharge are removed. In the 
address interval (G-K), a second voltage Va+Vk+Vy is applied between a 

corresponding scan electrodes Y1 , Y2 Yn and selected address electrodes Am 

so that a facing discharge occurs, to form wall-charges in the selected pixels. In 

25 the sustaining discharge interval(K-Q), a third alternating-current voltage Vs+Vk is 

applied between the scan electrodes Y1, Y2 Yn and the common electrodes X 

so that a surface discharge occurs in the selected pixels. 

In the reset interval (A-G) of this embodiment, the wall charges to be 
removed are accumulated by the facing discharge. Accodingly, the light of 

30 relatively low brightness is emitted from the pixels unselected in each sub-field. 
Also, there are residual wall charges on the address electrodes Am in the reset 
interval (A-G), and thereby the second voltage Va+Vk+Vy applied in the address 
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interval (G-K) can be lowered. 

Three steps are sequentially performed in the reset interval (A-G). In the 
first reset step (interval A-B), a fourth voltage Vs+Vk is applied between the scan 
electrodes Y1, Y2, .... Yn and the common electrodes X, and thereby remove 
remnant wall-charges from a previous sub-field, the fourth voltage Vs+Vk has an 
opposite polarity to a voltage applied last in the sustained discharging interval (K- 
Q). In the second reset step (interval C-D), the first voltage Vw is applied between 

the scan electrodes Y1, Y2 Yn and the address electrodes Am, and thereby 

cause the facing discharge. In the third reset step (interval E-F), a fifth voltage Vk 
is applied between the scan electrodes Y1, Y2, Yn and the address electrodes 
Am, and thereby remove wall-charges accumulated by the facing discharge, the 
fifth voltage Vk has an opposite polarity to the first volatge Vw and lower than the 
first voltage Vw. The third reset interval (E-F) is shorter than the first (A-B) and 
second (C-D) reset intervals. Also, the third reset step (interval E-F) is repeated. 

A driving method of FIG. 4 is adopted for the case that 0V, a negative(-) 
voltage -Vk of a relatively high level, for example, -140V, and a positive(+) voltage 
Vs of a relatively low level, for example, 40V, are applied to address electrodes 
Am, common electrodes X, and scan electrodes Y1, Y2, .... Yn, respectively. 
Here, negative(-) wall-charges are accumulated under the scan electrodes 231, 
232 of a selected pixel, and positive(+) wall-charges are accumulated under the 
common electrodes 241, 242, as shown in FIG. 5. Reference numerals of FIG. 5 
which are the same as those of FIG. 2 indicate identical elements. Meanwhile, 
wall-charges are not accumulated in unselected pixel regions. 

In the first reset interval (A-B), 0V, a pulse of the positive(+) voltage Vs, and 
a pulse of the negative(-) voltage -Vk are applied to the address electrodes Am, 
the common electrodes X, and the scan electrodes Y1, Y2, Yn, respectively. 
That is, in a state in which the voltage of the address electrodes Am is maintained 
at 0V, a voltage applied between the common electrodes X and the scan 

electrodes Y1 , Y2 Yn is a negative voltage Vs+Vk of the voltage -(Vs+Vk) of a 

final sustaining discharge interval of a previous sub-field. Accordingly, the wall- 
charges in the pixels selected in a previous sub-field are removed. Also, as 
shown in FIG. 6A, positive(+) wall-charges are accumulated in a protective layer 
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26 under each of the scan electrodes 231, 232 of the pixel selected in the 
previous sub-field, and negative(-) wall-charges are accumulated in the protective 
layer 26 under the common electrodes 241, 242. Reference numerals of FIG. 6A 
which are the same as those of FIG. 2 indicate identical elements. Meanwhile, 
5 wall-charges are not accumulated in a pixel region not selected from the previous 
sub-field. 

In the second reset interval (C-D), OV, a a pulse of the positive(+) voltage 
Vs, and a a pulse of the positive(+) voltage Vw for facing discharge, for example, 
180 V, are applied to the address electrodes Am, the common electrodes X, and 

10 the scan electrodes Y1, Y2, Yn, respectively. That is, the relatively high 

voltage Vw is applied between the address electrodes Am and the scan electrodes 
Y1, Y2, Yn. Accordingly, a facing discharge occurs between the address 
electrodes Am of pixels where wall-charges are accumulated in the first reset 
interval (A-B), that is, the pixels selected from the previous sub-field, and the scan 

15 electrodes Y1, Y2, .... Yn. Meanwhile, a facing discharge does not occur between 
the address electrodes Am of pixels where wall-charges are not accumulated in 
the first reset interval (A-B), that is, the pixels not selected from the previous sub- 
field, and the scan electrodes Y1, Y2, Yn. As shown in FIG. 6B, negative(-) 
wall-charges are accumulated in the protective layer 26 under the scan electrodes 

20 231, 232 of each pixel selected from the previous sub-field, and the positive(+) 
wall-charges are accumulated in a luminescent material 22 of the address 
electrodes Am. Here, positive(+) wall-charges are accumulated in the protective 
layer 26 under the common electrodes 241, 242. Reference numerals of FIG. 6B 
which are the same as those of FIG. 2 indicate identical elements. Meanwhile, 

25 wall-charges are not accumulated in a pixel region not selected from the previous 
sub-field. 

In the third reset interval (E-F), 0 V is applied to the address electrodes Am 
and the common electrodes X, and a pulse of the negative(-) voltage -Vk is 
applied to the scan electrodes Y1, Y2, .... Yn. The operation of the third reset 
30 interval is performed relatively quickly, so that the pulse width of the negative(-) 
voltage -Vk applied to the scan electrodes Y1, Y2, .... Yn, is relatively short. As 
shown in FIG. 4, the operation of the third reset interval (E-F) is sequentially 



WO 98/48404 



PCT/KR98/00091 



performed again. Accordingly, as shown in FIG. 6C, the wall-charges of the pixels 
selected from the previous sub-field are removed. Nevertheless, there are 
residual wall charges on the address electrodes Am in the reset interval (A-G), 
and thereby the second voltage Va+Vk+Vy applied in the address interval (G-K) 
can be lowered. Reference numerals of FIG. 6C which are the same as those of 
FIG. 2 indicate identical elements. 

Then, in the address period (G-K), in a state in which a pulse of the 
positive(+) voltage Vs is applied to the common electrodes X, scan pulses of the 
negative voltage -Vk-Vy higher than the negative(-) voltage -Vk, for example, - 

180V, are sequentially applied to each of the scan electrodes Y1, Y2 Yn. 

When the scan pulse is not applied, a negative voltage -Vp lower than the 
negative(-) voltage -Vk, is applied. When an address voltage Va, for example, 
80V, is applied to an address electrode Am selected while the scan pulse is 

applied to one of the corresponding scan electrodes Y1, Y2 or Yn, for 

example, G-H interval for the scan electrode Y1 , facing discharge occurs in a 
corresponding pixel. This is because a voltage for facing discharge Vk+Vy+Va, for 

example, 260V, is applied between the corresponding scan electrode Y1, Y2 

or Yn and a selected address electrode Am. Here, the negative voltage -Vk-Vy 
higher than the negative voltage -Vk is applied to each of the scan electrodes Y1 , 
Y2, .... Yn, to thereby relatively lower the address voltage Va. When the negative 
voltage -Vp is applied when the facing discharge occurs, the facing discharge 
ceases. As shown in FIG. 7, positive(+) wall-charges are accumulated under the 
scan electrodes 231, 232 of a selected pixel. Reference numerals of FIG. 7 which 
are the same as those of FIG. 2 indicate identical elements. 

In the first sustaining discharge interval (K-L), 0 V is applied to the address 
electrodes Am, a pulse of the negative(-) voltage -Vk is applied to the common 
electrodes X, and a pulse of the positive(+) voltage Vs is applied to scan 
electrodes Y1, Y2, Yn. And thereby, surface discharges occurs in the selected 
pixels. As shown in FIG. 8A, negative(-) wall-charges are accumulated under 
scan electrodes 231, 232 of the selected pixel, and positive(+) wall-charges are 
accumulated under the common electrodes 241, 242. Reference numerals of FIG. 
8A which are the same as those of FIG. 2 indicate identical elements. When a 



WO 98/48404 




PCT/KR98/00091 



surface discharge occurs in the selected pixel, plasma is formed in a gas layer of 
a corresponding region, and a luminescent material 22 is excited by a UV-ray, to 
emit light. 

In the second sustaining discharge interval, 0 V is applied to the address 
5 electrodes Am, a pulse of the positive(+) voltage Vs is applied to the common 

electrodes X, and a negative(-) voltage -Vk is applied to the scan electrodes Y1 , 
Y2, Yn. And thereby, surface discharges occur in the selected pixels. As 
shown in FIG. 8B, positive(+) wall-charges are accumulated under the scan 
electrodes 231, 232 of the selected pixel, and negative(-) wall-charges are 

10 accumulated under the common electrodes 241, 242. Reference numerals of FIG. 
8B which are the same as those of FIG. 2 indicate identical elements, when a 
surface discharge occurs in the selected pixel, plasma is formed in a gas layer of 
a corresponding region, and the luminescent material 22 is excited by a UV-ray, to 
thereby emit light. The operations of the first and second sustaining discharge 

15 steps (interval K-N) are repeated during a predetermined sustaining discharge 
interval (K-Q), to maintain illumination of the selected pixel. 

FIG. 9 shows voltage waveforms applied to electrodes according to a 
plasma display panel driving method based on the other embodiment of the 
present invention. Comparing FIG. 9 to FIG. 4, the voltage waveform applied to 

20 the common electrodes X is changed in the reset interval (A-G). The operation in 
the address and sustaining discharge interval (G-Q) is same as that described 
above. So, referring to FIG. 9, the operation in only the reset interval (A-G) will be 
explained. 

In the first reset interval (A-B), 0 V is applied to the Address electrodes Am 
25 and the common electrodes X, and a pulse of the negative(-) voltage -Vk are 

applied to the scan electrodes Y1 , Y2 Yn. Accordingly, the wall-charges in the 

pixels selected in a previous sub-field are removed. Also, as shown in FIG. 6A, 
positive(+) wall-charges are accumulated in a protective layer 26 under each of 
the scan electrodes 231, 232 of the pixel selected in the previous sub-field, and 
30 negative(-) wall-charges are accumulated in the protective layer 26 under the 

common electrodes 241, 242. Meanwhile, wall-charges are not accumulated in a 
pixel region not selected from the previous sub-field. 
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In an additional reset interval (B-C), 0 V, a pulse of the positive(+) voltage 
+Vs, and a pulse of the negative(-) voltage -Vk are applied to the address 
electrodes Am, the scan electrodes Y1, Y2, .... Yn, and the common electrodes X, 
respectively. Accordingly, the wall-charges accumulated in the first reset interval 

5 (A-B) are removed. 

In the second reset interval (C-D), 0V is applied to the address electrodes 
Am and the common electrodes X, and a a pulse of the positive(+) voltage Vw for 
facing discharge, for example, 180 V, are applied to the scan electrodes Y1, Y2, 
.... Yn. Accordingly, a facing discharge occurs between the address electrodes 

10 Am of pixels where wall-charges are accumulated in the first reset interval (A-B), 

that is, the pixels selected from the previous sub-field, and the scan electrodes Y1, 

Y2 Yn ; Meanwhile, a facing discharge does not occur between the address 

electrodes Am of pixels where wall-charges are not accumulated in the first reset 
interval (A-B), that is, the pixels not selected from the previous sub-field, and the 

15 scan electrodes Y1, Y2, Yn. As shown in FIG. 6B, negative(-) wall-charges are 
accumulated in the protective layer 26 under the scan electrodes 231, 232 of each 
pixel selected from the previous sub-field, and the positive(+) wall-charges are 
accumulated in a luminescent material 22 of the address electrodes Am. Here, 
positive(+) wall-charges are accumulated in the protective layer 26 under the 

20 common electrodes 241, 242. Meanwhile, wall-charges are not accumulated in a 
pixel region not selected from the previous sub-field. 

In the third reset interval (E-F), 0 V is applied to the address electrodes Am 
and the common electrodes X, and a pulse of the negative(-) voltage -Vk is 
applied to the scan electrodes Y1, Y2, .... Yn. The operation of the third reset 

25 interval is performed relatively quickly, so that the pulse width of the negative(-) 
voltage -Vk applied to the scan electrodes Y1, Y2, Yn, is relatively short. The 
operation of the third reset interval (E-F) is sequentially performed again. 
Accordingly, as shown in FIG. 6C, the wall-charges of the pixels selected from the 
previous sub-field are removed. Also, the additional reset interval (B-C) is 

30 repeated after the the third reset interval (E-F), and thererby, most of the remnant 
wall charges can be removed. Nevertheless, there are residual wall charges on 
the address electrodes Am in the reset interval (A-G), and thereby the second 
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voltage Va+Vk+Vy applied in the address interval (G-K) can be lowered. 

Industrial Applicability 
As described above, according to a driving method of a surface discharge 
5 type alternating current plasma display panel of the present invention, the wall 

charges to be removed are accumulated by the facing discharge in the reset step. 
Accodingly, the light of relatively low brightness is emitted from the pixels 
unselected in each sub-field, to thereby increase the contrast of the display 
screen. Also, there are residual wall charges on only the address electrodes after 
10 the reset step, and thereby the voltage applied in the address interval can be 
lowered. 

The present invention is not limited to the illustrated embodiment and many 
changes and modifications can be made within the scope of the invention by a 
person skilled in the art. 
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What is claimed is: 

1. A method of driving a surface discharge plasma display panel having a 
first substrate and a second substrate space apart and facing each other, and 
common electrodes, scan electrodes, and address electrodes arranged between 
said first and second substrates, said common electrodes being arranged in 
parallel with said scan electrodes, said address electrodes being arranged 
orthogonal to said common electrodes and said scan electrodes to form respective 
intersections which each define a corresponding pixel, comprising: 

a resetting step of applying a first voltage between the scan electrodes and 
the address electrodes to accumulate wall charges in the respective pixel by a 
facing discharge, and removing the wall-charges accumulated by the facing 
discharge; 

an addressing step of applying a second voltage between a corresponding 
scan electrodes and selected address electrodes so that a facing discharge 
occurs, to form wall-charges in the selected pixels; and 

a sustained discharging step of applying a third alternating-current voltage 
between the scan electrodes and the common electrodes so that a surface 
discharge occurs in the selected pixels. 

2. The driving method of claim 1 , wherein the resetting step includes: 
a first resetting step of applying a fourth voltage between the scan 

electrodes and the common electrodes, and thereby remove remnant wall-charges 
from a previous sub-field, said fourth voltage has an opposite polarity to a voltage 
applied last in the sustained discharging step; 

a second resetting step of applying said first voltage between the scan 
electrodes and the address electrodes, and thereby cause the facing discharge in 
the respective pixel selected from a previous sub-field; 

a third resetting step of applying a fifth voltage between the scan electrodes 
and the address electrodes, and thereby remove wall-charges accumulated by the 
facing discharge, said fifth voltage has an opposite polarity to said first volatge and 
lower than said first voltage. 
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3. The driving method of claim 2, wherein said third resetting step is 
shorter than the first and second resetting steps. 

4. The driving method of claim 4, wherein said third resetting step is 
repeated. 
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FIG. 3 (PRIOR ART) 



Vs/2 



Vs+Vw 



Yn 



"Hi 



a b < 

RESET 
INTERVAL 



|Vs 
OV 




d e f 
ADDRESS 
INTERVAL 



n 



n 



n 



9 h i J 

SUSTAINING 
DISCHARGE INTERVAL 



1 SUB-FIELD 



WO 98/48404 




PCT/KR98/00091 



3/8 



FIG. 4 



Y2 



_Vv^; 



Va 




Up! 



Vk-Vy 




rLMJ 



l/m n o p q: 

SUSTAINING 
DISCHARGE INTERVAL 



!A BCDEF G! 

RESET ! 
INTERVAL ! 



H I J K\ 

ADDRESS 

INTERVAL 



1 SUB-FIELD 



WO 98/48404 



PCT/KR98/00091 



4/8 



FIG. 5 



232 
26" 



231 25 241 



-242 



Am 



, PrXTTYTTTTTTTr? —-22 



FIG. 6A 



232 



231 25 241 



242 



Am 



, OTXTYTTYXXinnnO — ■— : — 22 



PCT/KR98/00091 



5/8 



FIG. 6B 



231 25 241 



232 

26' 



-242 



Am ^s v s s> V^ "/,;\\~ 1 21 



FIG. 6C 



231 25 241 




-242 



26^ 



WO 98/48404 



PCT/KR98/00091 



6/8 



FIG. 7 



232 ______ 



231 25 241 



-242 



rrrrrrrrrrrr>nn —- 2 2 

Am— k s s s s s s s s s s s s s s s si 21 



WO 98/48404 



PCT7KR98/00091 



7/8 



FIG. 8A 



232 



231 25 241 



-242 



, 00000000000000==— 22 

Am -^ 21 



FIG. 8B 



231 25 241 



. 00000000000000===— 22 

Am-^ 21 



WO 98/48404 




PCT/KR98/00091 



8/8 



FIG. 9 




!A BCD EF G; 
RESET 
INTERVAL 



H I J Kj L 7 M N 0 P Q! 

ADDRESS 1 SUSTAINING 
INTERVAL ; DISCHARGE INTERVAL _i 



0[V] 



0[V] 



0[V] 



1 SUB-FIELD 



INTERNATIONAL iMkRCH REPORT 



PCT/KR 98/00091 



A. CLASS1HCATION OF SUBJECT MATTER 

IPC 5 : G 09 G 3/28 

According to International Patent Classification I IPC) or to both national classificat ion and IPC 

- B. FIELDS SEARCHED 

Minimum-documentation searched (classification system followed by classification symbols) 

IPC 6 : G 09 G 3/28, 3/22, 3/10 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

WPI 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



X j EP 0 657 861 Al (FUJITSU) 14 June 1995 (14.06.95), 
abstract; fig. 8-13; corresponding text. 



Relevant to claim No. 



| Further documents are listed in the continuation of Box C. [T] Sec patent family annex. 


• Speca, catches of cite, documents: ^ ^^T^c^^ 

"A" documeni defining the general state of the art which is not considered |he -^acinic or theory underlying the invention 

to be of particular relevance r ' he 
"E" earlier document but published on or after the in.ernat.onal filing date "*" -^^"^^ « ^ive 
"L" document which may throw doubts on priority claimfs) or which Is stc _ wncQ , ne document is taken alone 

cited to establish the publication dale of another citation or other ... - _,■„„ „„„_, h, 
special reason (as specified) "Y" document of particular relevance: ^^'"^^^"^ * 

• O" document referring to an oral disclosure, use. exhibition or other ^"o^odwi^o^ 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing dale but later than .. 
the pnontv date claimed document member of the same patent family 


Date of the actual completion of the international search 

10 June 1998 (10.06.98) 


Dale of mailing of the international search report 

19 June 1998 (19.06.98) 


Name and matiing address of the ISA/ AT 
AUSTRIAN PATENT OFFICE 
Kohl.T.arkt 8-10 
A-1014 Vienna 

Facsimile No. 1/53424/535 


Authorized officer 

Kutzelnigg 

Telephone No. 1 /53424/456 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATION£!^SEARCH REPORT 

Information on patent family members 



International application No. 

PCT/KR 98/00091 



la Recherchenbericht 
angefiihrtes Patentdolcuaent 
Patent docusent cited 
In search reaart 
Document de brevet cite 
Sans, le raooort tie recherche 



EP A I 



7S61 



Datum der 
Verdffentlichung 
Publication 
date 
Date de 
publication 



HitQlied(er) der 
Patent fami lie 
Patent -faaily 
«e«ber(5) 
Heitbre(s) de la 
faaille de brevet s 

EP Al 844599 
JP A 2 7.1.60213 
US A 5446344 



Datum der 
VerSffentlichung 
Publication 

date 
Date de 
publication 

27-05-99 

29-0B-95 



Form PCT/ISA/210 (patent family annex) (July 1992) 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 




LS 


Lesotho 


SI 


Slovenia 


AM 




FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 




FR 




LU 


Luxembourg 


SN 




AU 


Australia 


GA 


Gabon 


LV 




sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 




MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 




MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 




MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 






Republic of Macedonia 






BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 




IE 


Ireland 


MN 


Mongolia 


UA 




BR 




IL 




MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 




IT 


Italy 


MX 




UZ 


Uzbekistan 


CF 


Central African Republic 


JP 




NE 




VN 


Viet Nam 


CG 




KE 




NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 




KR 


Republic of Korea 


PT 


Portugal 






CU 




KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 








EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







